Differential regulation of protein kinase C isozymes by bryostatin 1 and phorbol 12-myristate 13-acetate in NIH 3T3 fibroblasts.
Bryostatin 1 and phorbol 12-myristate 13-acetate (PMA) are both potent activators of protein kinase C (PKC), although in many systems bryostatin 1 induces only a subset of the responses to PMA and blocks those which it does not induce. We report here that in NIH 3T3 fibroblasts PMA showed similar potencies for translocating PKC isozymes alpha, delta, and epsilon to the Triton X-100-soluble and -insoluble fractions and for the down-regulation of the three isozymes. Bryostatin 1 was slightly was more potent than PMA for down-regulating it. Bryostatin 1 was markedly more potent than PMA for translocating PKC delta but showed a biphasic dose-response curve for down-regulating this isozyme. 1-10 nM bryostatin 1 down-regulated PKC delta to a similar extent as PMA; lower (10-100 pM) or, unexpectedly, higher (100 nM to 1 microM) doses of bryostatin 1 caused either no or reduced down-regulation. Moreover, these high (100 nM to 1 microM) doses of bryostatin 1 inhibited the down-regulation of PKC delta by 1 microM PMA when coapplied. Bryostatin 1 caused translocation of PKC epsilon with slightly higher potency than PKC delta, but there was no protection of this isozyme at any of the doses examined. Bryostatin 1 induced a long-term increase in c-Jun level. The dose-response curve for bryostatin 1 was biphasic, with maximal induction at 1-10 nM bryostatin 1, coincident with the maximal down-regulation of PKC delta. We conclude that bryostatin 1 showed substantially different regulation for PKC alpha, PKC delta, and PKC epsilon, whereas PMA distinguished only weakly between these isozymes.